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(57) Abstract 

An adjustable adapter (13) for lower leg prostheses including an adapteT 
housing (14) attachable to the lower leg prosthesis (2), a spheroidal adapter head 
(8) rotatable inside the housing (14) and a prosthesis collar attachment member 
(4) that can be shifted sideways relative to the adapter head (8), which member 
(4) can be fastened to a prosthesis collar (5) whereby the spheroidal part (12) 
of the adapter head (8) is on the exterior of the essentially tube shaped adapter 
head (8) having an internally tube shaped part in which there are parts (26, 27, 
28) arranged to allow the prosthesis collar attachment member (4) to be shifted 
sideways. 




BNSDOCID: <WO 9717042A1J_> 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


FT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


KyTgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


Cote d'lvoire 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senega] 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


cs 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


cz 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


Fl 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


UZ 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



BNSDOCID: <WO 9717042A1_I_> 



WO 97/17042 



PCT/SE96/01422 



Adjustable adapter for lower leg prosthesis 

The present invention pertains to an adjustable adapter for lower leg prostheses 
of the type described in the preamble to patent claim 1. 

Prostheses for the knee, lower leg or foot are normally fastened to the bearer s 
bone using a prosthesis collar. To make the prosthesis adjustable at the desired 
angle and to make it possible to adjust it transversely to the prosthesis collar 
adapters for that purpose have previously been proposed. 

SE-B-8602143-3 describes a lower leg prosthesis equipped with such an adapter 
which includes a prosthesis collar attachment member for attachment to the 
lower collar of the prosthesis. On the side facing the prosthesis collar the 
prosthesis collar attachment member is screwed to an adapter element including 
a little hemisphere around the screw shaft, which hemisphere is made rotatable 
against a corresponding spheroidal inner surface in an adapter housing which is 
attached to a lower leg prosthesis at its opposite end. At a distance from the 
hemisphere there is a concentrically attached disc against which the prosthesis 
collar attachment abuts. Further, there are external bosses on the adapter housing 
equipped with threaded penetrating holes at an angle to the central axis in which 
pinning screws can be screwed in from below so that their front ends press 
against the disc attached to the hemisphere thus pressing the adapter housing to 
different angular positions relative to the adapter housing. The prosthesis collar 
attachment element has a penetrating hole of significantly greater dimensions 
than the fastening screws in it whereby using a washer it is possible to attach the 
prosthesis collar attachment element in different sideways adjustable positions 
relative to the adapter housing. Using this design it is possible to achieve 
different angular positions without detaching the prosthesis, but because of the 
small radius of the sphere the angular variation is relatively limited. At the same 
time a sideways adjustment can be achieved but for this it is necessary that the 
whole prosthesis including the prosthesis collar be detached to reach the side 
adjustment screws, all of which makes fitting more difficult. 

Other types of similar adapters have the two adjustment functions separated to 
such a degree that the designs are large and unwieldy. 

The purpose of the present invention is to provide an adjustable adapter for a 
lower leg prosthesis for which the above disadvantages are essentially 
eliminated, which has been achieved by giving the adapter the characteristics 
described in the characterising parts of the patent claims. 

In the following the invention will be described in greater detail with reference to 
the exemplifications illustrated schematically in the attached figures. 

Fig. 1 shows an exemplification of a lower leg prosthesis with included adapter 
according to the present invention in schematic cross section from the side. 
Fig. 2 is a side view of the adapter according to Fig. 1. 

Fig. 3 shows a blow-up view from the side of the adapter according to Fig. 2. 
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Fig. 4 is a blow-up view corresponding to Fig. 3 which shows the adapter's most 
important parts in section. 

Fig. 5 shows an adapter head included in the adapter according lo the invention 
in a view from above. 

Fig. 6a-g show different adjustments of the adapter according to the invention in 
side views seen in section. 

In Fig. 1 a prosthesis foot 1 with an adjacent long leg like element, preferably a 
tube 2, appropriately made of aluminum or another light strong material, is 
shown schematically. On the end facing away from the prosthesis foot the leg like 
element 2 is attached to an adapter 3 according to the invention, which is affixed 
to a prosthesis collar 5 using a prosthesis collar attachment member 4 that can be 
adjusted relative to the attachment end of the leg like element. 

Fig. 2 to 4 show the adapter according to Fig. 1 on a larger scale from the side in a 
blow up view and in a blow up view in section, respectively. It is clear from the 
figures that the previously mentioned prosthesis collar attachment member 4 is 
included in the adapter 3, which member in the shown design consists of a 
circular disc with external grooves 6 which facilitate attachment of the member 4 
to the prosthesis collar. In the shown design the disc has a central threaded hole 7 
(see Fig. 1 and Fig. 4). For reasons to be given shortly, the prosthesis collar 
attachment member 4 or the central hole 7 can include an oblong hole (not 
shown). Further included in the adapter 3 is an adapter head 8 consisting of a 
collar with a circular ring shaped end surface 9 facing toward the prosthesis collar 
attachment member 4 and pressing against it. On the end surface 9 there is a 
conical section 10 which from a midline 11 is transformed to an essentially 
spherical concentric form 12. The spherical part 12 of the adapter ends in a 
circular ring shaped surface 13 which is mainly parallel to the adapter head's 
opposite end surface 9. Further there is an adapter housing 14 which includes a 
tube shaped section 15 designed to be attached to the tube like structure, for which 
purpose the under part of which has a slit 16 (see for example Fig. 1) while the 
material on either side of the slit 16 has attachment members 17 for a connector 
18, for example a bolt, with which the end of the tube shaped part, which is 
somewhat elastic because of the slit, can be fastened to the upper end of the tube 
like structure 2. On the end facing away from the slit part of the tube shaped 
section 15 of the adapter housing 14 the tube like structure meets a bowl shaped 
sleeve 19 concentric with the tube shaped section 15 and of a larger diameter than 
the latter. The sleeve 19 and the tube shaped section meet each other at a ring 
shaped connector 20 attached essentially perpendicular to the adapter housing's 
central axis. Through that connector extend a number, preferably four, 
equidistant angled threaded holes 21 designed for pinning screws 22 or the like. 
On the end of the collar 19 away from the tube shaped section 15 the collar has an 
encircling groove for a lock washer 24 with a hole 25 preferably of a form 
complementary to that of the spheroidal form 12 and with a contact line which, 
when assembled symmetrically, is in the middle of the spheroidal surface 12, that 
is, with its smaller opening turned axially out from the collar part when 
assembled, so that because of the increasing diameter of the spheroidal part 12 in 
the downward direction, after insertion into the sleeve 19 and attachment of the 
lock washer 24 the adapter head cannot be extracted from the sleeve but using the 
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pinning screws it can be locked at a desired angle. The lock washer 24 is preferably 
equipped with a slit (not shown) which facilitates its insertion into the groove 23. 

The inner diameter of the opening in the sleeve 19 is somewhat larger that the 
outer diameter of the end surface 13 of the adapter head's spheroidal part 12 so 
that it fits into the sleeve and at its ring shaped end surface presses against the 
pinning screws 22 in the adapter housing 14, as for instance is seen in Fig. 1 
where the adapter head's middle part 11 is above the sleeve 19. By inserting the 
lock washer 24 into the groove 23 in the adapter housing 24 after inserting the 
adapter head 8 into it the lock washer prevents the adapter head from being 
withdrawn from the sleeve 19 while at the same time because of the spheroidal 
part 12 the adapter head can be set at an angle relative to the lengthwise axis of 
the adapter housing. The angled hole 25 in the lock washer 24 thus also 
contributes to making that angular positioning smooth and frictionless without 
scratching contact between the spheroidal part 12 and the edge of the hole 25. 

In Fig. 4 it is clear from the section of the adapter head 8 that approximately at the 
level of the external middle part 11 it has an interior partition which has a 
penetrating oval hole 27 placed symmetrically on the center of the interior 
partition 26, as is clear from Fig. 5 in which the adapter head is shown in a top 
view. 

For internal connection between the prosthesis collar attachment member 4 and 
the adapter head 8 a connector 28 is used, in the example shown in the form of a 
bolt through the oval hole 27 in the adapter head with its threaded shaft screwed 
into the threaded hole 7 in the prosthesis collar attachment member 4. Because 
the connector 28 has a part that cannot go through the oval hole 27, that is, in the 
present case the head of the bolt is larger in diameter that the width of the hole 
27, the connector can be applied without its head going through the hole 27. 
Because that hole is oval it is still possible to attach the connector 28 in different 
positions along the length of the hole making adjustment along the length of the 
hole possible. With the alternative design of the prosthesis collar attachment 
member with an oblong hole instead of the centered hole 7 using a slide groove 
(not shown) in the prosthesis collar attachment member it is possible to use a nut 
as the connector 28 which is self locking along the length of the hole in the 
prosthesis collar attachment member 4. Thus the extent of the adjustability of the 
prosthesis adapter is further increased. 

In Fig. 6a-g the adapter 3 according to the invention is shown in section in 
different adjustment positions between the prosthesis collar attachment member 
4 and the adapter head 8 and between the adapter head 8 and the adapter housing 
14. In this way a great variety of adjustment positions is made possible which 
further can be realised with an adapter that can be of a low and particularly 
compact design because of the large spheroidal part of the adapter head in the 
sleeve of the adapter housing. 

Thus Fig. 6a shows how the adapter head 8 is adjusted so that its center line 
forms a direct extension of the center line of the adapter housing 14, that is, no 
angular displacement of the center line results. On the other hand the axis of the 
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prosthesis collar attachment member 4 is shifted parallel with respect to the 
center line of the adapter head 8 and therefore to the center axis of the adapter 
housing. This has been achieved by shifting the connector 28 to its position in 
the figure, furthest to the left in the oval hole 27 in the adapter head. 

Also in Fig. 6b and 6c the adapter head 8 and the adapter housing are arranged 
with no angle between them while the prosthesis collar attachment member 4 in 
Fig. 6b is placed at its other maximally shifted end position and the connector 28 
in Fig. 6c is placed centrally in the hole 27 so that the center line of the prosthesis 
collar attachment member 4 not only is parallel to but also coincides with the 
center line of the adapter housing 14 and of the adapter head 8. 

In Fig. 6d and 6e is shown how the prosthesis collar attachment member 4 and 
the adapter head 8 are in the same relative position as shown in Fig. 6c but where 
in both cases the adapter head 8 has been rotated in its seat in the adapter housing 
14 relative to the latter so that their respective center lines form an angle. This 
relative angular adjustment has been achieved in Fig. 6d by unscrewing the front 
pinning screw 22a almost completely from its hole 21 while the back screw has 
been screwed in to a corresponding extent. Thus the back screw 22b in the figure 
lifts the right part of the adapter head 8 which, because of the spheroidal external 
surface placed inside the sleeve part of the adapter housing, tips in the sleeve and 
rests at an angle to the left in the figure with its own center axis and the 
prosthesis collar attachment member center axis maximally angled to the left 
relative to the center axis of the adapter housing. 

In Fig. 6e the situation is the reverse, that is, the front pinning screw 22a has been 
screwed in maximally while the back one 22b has been screwed out. The angle of 
the coincident center lines for the prosthesis collar attachment member 4 and the 
adapter head 8 relative to the center axis of the adapter head 8 is as great as is the 
case in Fig. 6d but in this case the center line of the prosthesis collar attachment 
member 4 and the adapter head 8 is angled to the right relative to the center line 
of the adapter housing. 

In Fig. 6f and 6g are finally shown two positions in which the adapter housing 14 
and the adapter head 8 are angled relative to each other in the same way is in 
figures 6d and 6e where the angular adjustment has been made in the same way 
as in the two previously described cases. In addition the center axes of the 
prosthesis collar attachment member 4 and the adapter head 8 in the two figures 
6f and 6g are shifted parallel relative to each other in the same way and by the 
same means as in figures 6a and 6b, respectively. 

For simplicity in figures 6d to 6g how the adapter head 8 and the adapter housing 
14 have been angled relative to each other has been shown onlv in the plane of 
the paper where only the front and back pinning screws 22a and 22b, respectively, 
have been screwed into or out from their neutral positions. Because the adapter 
housing 14 can also have more equidistant adjustment screws 22, preferably four, 
it is assumed that the angular adjustment can also be achieved in a plane 
perpendicular to the plane of the paper and /or in a combination of the planes 
that is, the angle between the adapter housing and the adapter head, and thereby 
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between the lower leg tube and the prosthesis collar attachment member 4, can be 
adjusted as desired to all angular positions while at the same time a sideways 
shift of the lower leg tube 2 and the prosthesis collar attachment member 4 can be 
obtained. Because the adapter head 8 has no fixed position relative to the adapter 
housing 14 the adapter head can also be rotated relative to the adapter housing 14 
so that a parallel shift of the center axes of the prosthesis collar attachment 
member 4 and the adapter head 8 can be achieved in any desired direction 
perpendicular to the center axis of the adapter housing- 
Using the design's large spheroidal adapter housing, which can be locked in 
position relative to the adapter housing in the way described and which has a 
built in sideways shift function, an extremely compact and therefore space saving 
design and a total adjustablity for an externally applied knee/lower leg/foot 
prosthesis is achieved. 

The invention is not limited to the shown and described exemplifications but 
instead modifications are possible within the frame of the following patent 
claims. 
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Patent claims 

1. Adjustable adapter (3) for a lower leg prosthesis inducing a tube shaped 
adapter housing (14) attachable to the lower leg prosthesis Tz), a spheroidal 
adapter head (S) mounted rotatably therein and a prosthesis collar attachment 
member (4) that can be shifted sideways relative to the adapter head, which latter 
is attachable to a prosthesis collar (5), 

characterized by 

the adapter head's (S) spheroidal parr (12) being termed or. the outside of the 
essentially collar shaped adapter head (S) with an interna! tube shared part in 
which there are parts (26, 27 2S) arranged to allow the prosthesis collar 
attachment member (4) to be shifted sideways- 

2. Adapter according to parent claim 1. 
characterized bv 

the collar shaped adapter head (S) being arranged so that in i:s assembled position 
its lower spheroidal par: (12) can be locked axialiy in an upwardlv open sleeve 
(19; attached to the adapter housing (14) whereby it is possible to aneie the center 
axes of the adapter head IS) and the adapter housing (14) relative to each other. 

3. Adapter according to patent claims 1 or 2, 
characterized bv 

the lower part of the outside of the adapter head (S) having the said spheroidal 
part (12) with its spheroidal surface facing upward and which par:* meets a 
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midline (11) and then an essentially conically diverging part (10) which is 
terminated by a plane ring shaped surface (9) designed to abut against and be 
attached to the prosthesis collar attachment member (4). 

4. Adapter according to any one of the previous claims, 
characterized by 

the adapter head (8) with its spheroidal part being attached to the sleeve (19) 
using a lock washer (24). 

5. Adapter according to any one of the previous claims, 
characterized by 

the adapter head (8) and the prosthesis collar attachment member (4) being joined 
by a connector (28) extending internally from the adapter head. 

6. Adapter according to patent claim 5 
characterizedby 

the adapter head (8) in its penetrating axial hole having a transverse internal 
partition (26) with a groove (27) arranged therein through which the said 
connector (28) is arranged to extend. 

7. Adapter according to any one of the previous claims, 
characterized by - 

the adapter housing (14) having an outward facing flange (20) at the transition 
between its tube shaped part (15) attachable to a lower leg prosthesis (2) and its 
sleeve (19), through which flange (20) from the outside of the tube shaped section 
(15) to the inside of the sleeve (19) there extending an adjustment member (22, 
22a, 22b) which in a known way is arranged to adjust the angle of the adapter 
head (8) relative to the adapter housing (14). 
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AMENDED CLAIMS 

[received by the International Bureau on 7 April 1997 (07.04.97); 
original claims 1-7 replaced by amended claims 1-5 (3 pages)] 

1. Adjustable adapter (3) especially for a lower leg pro-thesis 
( 2 ) , including an adapter housing ( 14 ) attachable to the lower 
leg prothesis (2), a part -spheroidal adapter head (8) moveably 
mounted therein and adjustable by means of adjustment means (22) 
for the adapter housing, and a prothesis collar attachment member 
(4) which is sideways displaceable relative to the adapter head, 
said prothesis collar attachment member is connected to a 
prothesis collar (5) and to the adapter housing (14), 
characterized in 

that the part -spheroidal portion (12) of the adapter head (8) in 
mounted position is integrated with the adapter housing ( 14 ) 
forming one of two parts of a unit, said parts are moveable 
relative to each other and settable in different positions by 
means of the adjustment means (22) independant of the 
adjustability and attachment of the adapter housing to the 
prothesis collar attachment member (4), 

that in the adapter head ( 8 ) there is arranged an elongated 
through groove ( 27 ) , through which said locking member ( 28 ) 
extends and which permit a transversal movement between the 
adapter head ( 8 ) and the prothesis collar attachment ( 4 ) 
independant of the adjustability relative to the adapter head 
(8). 

2 . Adapter according to claim 1 , 
characterized in 

that the part- spheroidal portion (12) of the adapter head (8) is 
designed to pass into a waist protion (11) and then into a 
substantially conically widening portion (10), which terminates 
with a plane end surface (9) intended to contact the prothesis 
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collar attachment member ( 4 ) . 

3. Adapter according to claim 1, 
characterized in 

that the part-spheroidal portion (12) of the adapter head (8) is 
fixed in the adapter housing by means of a preferably openable 
lock washer ( 24 ) . 

4. Adapter according to claim 1, 
characterized in 

that one end surface ( 9 ) of the adapter housing (8) and a ring- 
shaped end surface (13) of the part- spheroidal portion (12) are 
substantially parallel, and that the adjustment means (22) of the 
adapter housing (8) is arranged to act upon said ring-shaped end 
surface (13) of the part -spheroidal portion (12). 

5. Method of mounting an adjustable adapter (3) for lower leg 
prothesis (2) including an adapter housing (14) and a part- 
spheroidal adapter head ( 8 ) rotatably mounted therein and which 
by means of adjustment means (22) in the adapter housing is 
adjustable with respect to. this , 
characterized in 

that the part -spheroidal portion (12) of the adapter head ( 8 ) is 
inserted in a socket-provided (19) part of the adapter housing, 
that an openable lock washer (24) is placed about a waist (11) 
between the part- spheroidal portion of the adapter head and a 
conically widening connection portion (10) connected therewith, 
that the adapter head ( 8 ) is inserted into the socket ( 19 ) so far 
that the waist will be located just opposite a ring groove (23) 
in the socket, 

that the lock washer (24) is snapped into the ring groove (23), 
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and that the adjustment means (22) is tightened to such an extent 
that the part-spheroidal portion is pressed in contact against 
the lock washer. 
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FIG. 3 
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